Melioidosis is a severe infectious disease caused by gram-negative, facultative 28 intracellular pathogen Burkholderia pseudomallei (B. pseudomallei). Although cases 29 are increasing reported from other parts of the world, it is an illness of tropical and 30 subtropical climates primarily found in southeast Asia and northern Australia. 31 Because of a 40% mortality rate, this life-threatening disease poses a public health 32 risk in endemic area. Early detection of B. pseudomallei infection benefits greatly to 33 implement effective treatment timely, which is vital for prognosis of a melioidosis 34 patient. In this study, a novel isothermal recombinase polymerase amplification 35 combined with lateral flow dipstick (LF-RPA) assay was established for rapid 36 detection of B.pseudomallei. A set of probe and primers targeting orf2 gene of B. 37 pseudomallei were generated and parameters for the LF-RPA assay were optimized. 38 Result can be easy visualized in 30 minutes with the limit of detection (LoD) as low 39 as 20 femtogram (ca. 25.6 copies) of B. pseudomallei genomic DNA. The assay is 40 highly specific as no cross amplification was observed with 35 non-B. pseudomallei 41 pathogens. Isolates (N=19) from patients of Hainan province of China were 42 retrospectively confirmed by the newly developed method. LoD for B. pseudomallei 43 spiked soil and blood samples were 2.1×10 3 CFU/g and 4.2×10 3 CFU/ml respectively. 44 Sensitivity of the LF-RPA assay was comparable to TaqMan Real-Time PCR, 45 however, the LF-RPA assay exhibited a better tolerant to inhibitors in blood than the 46 later. Our results showed that the LF-RPA assay is an alternative to existing 3 47 PCR-based methods for detection of B. pseudomallei with a potentiality of early 48 accurate diagnosis of melioidosis at point of care or in-field use.
For comparison, the diluted DNA samples were tested in parallel by established 159 TaqMan PCR protocol reported in a previous study [16] . 160 To verify the specificity of the LF-RPA assay, gDNA(2ng) of the selected 161 strains (N=5) and pools of 10 non-B. pseudomallei strains(N=30) 162 (0.98-2.69ng/strain/reaction) were tested for possible cross reaction ( 
Optimization of reaction temperature and time 228
To evaluate the optimal amplification temperature, LF-RPA assay was 229 performed at indicated temperatures for 20 min (Figure 2A ). The band density of test 230 line on the strips varies with temperature over a wide range. The best result was 231 achieved between at 30°C -40°C. Therefore, the assay is suitable to body temperature, 232 which is an advantage for operating the assay at low resource settings. The whole 233 assay including RPA amplification and dipstick incubation takes 30 min or less. In order to monitor the kinetic of the LF-RPA amplification and estimate the 241 optimal reaction time, the LF-RPA amplification was performed at 40°C for different 242 incubation time. As the results show in Figure 2B , test band could be observed in as 243 few as 5 min. The test line became intensified as time extended to 10 min or longer.
244
Taking the detection efficiency and sensitivity into account, 15~20 min amplification 245 time works well for the LF-RPA assay.
246
The specificity and sensitivity of the LF-RPA assay
To estimate the LoD of B. pseudomallei., gDNA from 2 ng to 2 fg were tested 248 by the LF-RPA assay. The results show our current method allow to detect as low as 249 20fg of gDNA ( Figure 3A) . Therefore, the sensitivity of LF-RPA is as good as the 250 TaqMan PCR ( Figure 3B ). indicating that the assay is a reliable method to detect B. pseudomallei. (Figure 5 ).
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This experiment was conducted two times with same result. were both estimated at 2100 CFU/g ( Figure 6 ). 
